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(54) DISK DEVICE 
(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a disk device in which stable 
speed control is possible even if the 
fluctuation in the disturbance load 
on a lamp block is large during 
loading and unloading. - 

SOLUTION: This disk device has an 
actuator 9 which loads and unloads 
a magnetic head 2 to and from a 
disk 1, a drive means 10 for the 
actuator 9, a voltage detecting 
means 1 1 which outputs the voltage 
signal va generated in the drive of 
the actuator 9, a speed load 
estimating means 12 which 
estimates a head moving speed (v) 
and the magnitude of the 
disturbance load xd exerted on the 
magnetic head 2 from a drive signal 
(u) and the voltage signal va and 
outputs a speed estimation signal 
vest and load estimation signal x 
dest, a speed control means 14 
which forms and outputs the speed 
control signal (c) from a speed 
command signal vr and the speed 
estimation signal vest and a 
corrector 1 5 which outputs the 
drive signal (u) from the load 
estimation signal x des and the 
speed control signal (c). The device 
carries out the loading and 
unloading operation at a stable 
speed even to the disturbance load 
by the friction, etc., on the lamp 
block 7. 
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(57) 

im^^m y'-i llzMT^m^^-y Y 2 0a- 
— ^ 9©|gt!;^fiS 1 0 r^'^iJi-^ 9 cDIBIftt* 

JSffi^fa^ vest i: M^ft^fg-t r dest^ m;b-r SilJg 

vest J; tJiijgfiiijfflnt-^c <&a£fieum;^-r5jig[ffl»^ 

S!l4i:, ftitfi^fS^rdesti:iIS$iJfflHl^c ADiB 
7 ±®gl}g^(c J; S^-l-SLft^tW UT * ?c^%^IiKT• 




1 

^mcDmn^Ltzm&m^f^xtj^ti^im^^^t. mm 

tzm^m^T^m2(Dm^^mt^Mmi.. mmm^ 

^(D^^^mmm2(Dmw^mtmB^mi(Dm^^ 

mm^^^f&i.mtir^m^mm^mt^mm\^. mm 
Lrm^ti^^dizmm^tiri.^^zt^nmt'r:^^ 

^m(Dmi}^Lrzms.m^i^xtj^ti^]:m^^^h. mm 
mmmmm^^zm 1 cDmmtimnT^m 1 cd^»^s 

mmtm^m(Diti±iizm2(Dmm^mnT^m2cD 
mw^mt. mmtm^^^cDi^i:j^m^'r^mi(Dm^ 
^P^t. mmmicDmn^mcoiht)iy^^mmm2 0mn 
^mcoti^ij^m»Ltzm^m^t^m2(Dm^^mb^ 
mmL. mm\:tm^mi^mmmBm^tmmm2(Dm^ 
^m(Dm:ht^tmi.s ^(D^^^mmm2cDmn^m 

zt^^mt-r^tmmsizmmcDy'^ :;<.^mmo 

^^mmT^^mxmmnm^'^m^^ti^ij'r^jioiz 
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[§f>f<Ji 6 ] f ^ %^\znt^^^y KcDu — K • 

m^i^h. m\mw^mm^\zia\'^^mmm^}:imm'mm% 
h b T m ±f ^ a Mjg^i w^is h * b T ^ ^ ^ ^ Jit 

ft-^t::m 1 o^iJ^^^ff-r^^ 1 cD^^^P^h. fuIBJrb 

mB&m 1 (Dmn^$st(Dmij tf^ ^ mmm 2 (Dmn^mcDia, 

ijtmmm 1 (Dm^^^^co&tj tcDmnm^mm\.tzm 
20 ■^m6^'r^m2(om^^^h^^m\.. mmtm^mi:^ 
mmn.^m^hmmm2<Dm^^^<D\^ii}i^ttm\^. 
^(Dm^^mmm 2 (Dmn^^hmmm 1 (om^^^k^ 
i^tJt-^^oizmwL-^fixu^zh^^mhrmMMm 

^^^:rL^^^mh. mm'r^^::^:^-9^^^(Dmm^ 
sils mmT^^:^:y^—^^m(Dmm\z^\^^x%^-t^ 

|gl!;*l§!Jci5{tSigKfH^^H5IBm£EfH^;b^^)-^^y Y1» 

^ tiltH ^ ntulB^" ^ ^ ^ i;?)IBfi^ tVT V^ ^ 
fB?!)^^mjaB-v^y Y (DM^\tLm\zn}^.\^tzmmm^^^)^ 

bffi^-rs&gitm#i§h. B58B^MfH-?t3M*bfeffi 
^x\.^rM^(Dmmm^t^m^^n\htj^fi^miR^m 

40 ^^Milb^ tusBigl!;fl-^(iHulBjliR¥©©ttli7t-eH(f 

mmmm^hmmnm^'^m^^^^&x.xmibfi^^o 
izm^^^nxu^zt-^^^WLht^^^ :^^^^m.o 
[11*119] mmm^nm^'^mms HuiBmjEt^m 
^^o^w&^i.tzmmn^t^xti'^n^tm^mh. mm 
%mm^\zm\(oi^,WL^m.m-^^mi(omm-^^^h. m 
mtm^^^(Dihti\zm 2 (Di^M^mnt^m 2 (Dmn^ 
m\mitm^^^(D\\^tj^m6^^^mi(Dm6^^m 
mmm\o:>m.m^f^o:>&^t}tf^^mmm2o:>^m^m 

50 tzm^m'}^ir^m2(Dm^^^^h^mm\.. mmim^ 
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B&mmm^izm i (Dmm^mwir^m i (omw^mts 

mmm^mcDi^tJizm 2 coi^^^mmr^mz omn 

iB^ 1 (Dm^^m-^iht!r^j:.oizmm^tixi^^z.t 

tj^^mu^mm^{mntizsr5\,^xmB^&mmmm^ 
^^m.'t^^oizmm^tixi.^^zt^i^mt'r^tm 
mst^^m^mi 1 ^xcDi^rtify^izB^mcDy'-cx.^^ 

Wo 

mn^iimmm^m^tzitmBmmmm^m<Dmmmm^ 
^^j^^ <m:^^tixi^:6zt^nmt'r^tmmsiy^ 
^imm 1 2^x(D\.^'rni>^izmm(Dr'-(::^^mmo 
[mmm 1 4] x^iztti^x^y KcD^»<£tTo 

mB^T^^:j^o^-9^m(DmmiZ:^r^\.^X^^r 

umm^miz:ir^i'^^mmm^tmB^mEEm^t'^^y k 
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&mizn}it^\.rzm^m^^^m\.m±tT^i\Lm^m^m 

mBmmmtti^$^(Dihti^^mmm^ tmmmmm 

i^a:b^^itimmm^mt. mB^mmmmm^ tmB^ai 
mmmm^ti^xt]^tixf]t^m^izfit^\:.xi^-rtiiy'(Dm 
miE^i^miR^tii}^t!^ti^mi^^$Si^Mmvx\.^^:z 

10 m^mis] mBimmmm^miit. mB^mmmm^ 

mm-^izmi(Dghm^mnr^micomn^mt. mm 
tm^mcDia^^izm 2 (Df^m^mnT^m2 (omn^^^ 

mmm 1 (Dmn^^^oB^tit^^mB^m 2 cDmw^^(Din 

^m^t^m2(Dm^^$^t^mmi.. mmtm^^^f^ 

20 ^o\zmm^f\.x\^^z,t,-^!^WLt,-rmM^mi ^izm 

\iLWun^f^iifz{tmmmj^mm^^^(Dmmm^^ ^ ^ 
■x^ <m^^nx\.'^^z,t,~^^mh-r^%t^mi b\zm 

[0 0 0 1 ] 

^(DEmh"^ y^commcDmrn-^mmmiziummisi)^^ 

[0 0 0 2 ] 

^m^tf^^mizm/uxi^^^o 

y^^-v ' T^v^r (CSS) ':^^t^um^nx\.^^o 

40 :itlhCSSl5^(Dy'^:^^^^mX\^. 'f>(7.^i^^± 

^ y^^r^ :^^mm(Dv'-^ mm% iz ^ntzWMm 

mizfmi.xy'^ 7.^mm^m^{ftz^. 
9 mmmm iz mm ^titz^r t^^^tzo 

[0 0 0 4 ] Z(D^6tim^i^i\B\m\.. #i!j#B§c^fg 
$m^^isb^:it^^^b\^X. Yo-Y ' T>a 

-Ymm^^r^'T^T.^^mmi^m^t^nxu^o 
50 it. 7.^^mm(D^mnz5^>yrny^^mmvx 
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[0 0 0 5 ] D - K . r>D - y^^^ 

©ifif ^ fp]±-e § s h o ^ 4^^^ w -r ^ o 

[0 0 0 6 ] €cD;Sffi. D — K • r >n - Y1i'^(Dm% 

[0 0 0 7] D - K • r>o - KCDfifH4^fR]±^i^'^ 
(VCM) ;?)5{^^^ti. V CM^lpji!jb;^c^ 

2 5 6 2 6-^^fg#BS) , 

[0 0 0 8] ?im5=^>f X^^M®:^^S^b^C"::)l^T^i. 

mn^mm.^^:^ Yxm^M^:ih\z^v)^ gtih^^y^ 

[0 0 10] L;^c^oT. ]l^-^'y Y(D{lLm^i^m^^ 

iz\tLW^^\.. >}^^wti{tLm^^mjs.^m^\^x\.^fzo 
[0 0 1 1 ] Db^u. {\Lm.^i^mm(OT^j-zL:3L-'^ @ 
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mmmpkmz^y>\tLU^isbMm^ti^T-^^\zu^x\.^ 
o ti^ommf^$>^o Ltzt^-ox. mmzuy^^^zLX. 

s{:^(Dmmmu)^&z 10 . Mmm^m,(Dmmi^tm 
m^ti^tzisb. i^Lm^^mwmcDmmmm^^misb^ z: 
tizitm.^i^^^tzo ^c:t% mm.^y Y(D&m^i5bm 
m^-m^^tz^iz. itim^isbm^^mih^ ^^mx$> 
^y^^^z^x.-s^izii^mr^^^-tt^is.m-t^z.ti^^t^ 

[0012] 7&^CD Y^^y^mm(DMm&^tt'r^^::2. 

^tit^{tLW'^^wmmz-^^^mmt:Kn\.^a UTb-^. 
mm.y'^ :^^mm(Dfhmitii^mmmm\:^\z^-:>x. m 
m^^y Y (oMmmtLW^i^(o^mt.mL\^ < tji^-ysx. 
:znhmmy'^ :^^mwx\:^. y -( — Y^^^)^^wm\z^ 

[0013] mx{^. mm.'f-c^^izt^^^^nfz^-Tr. 

mm.iy^^^^'j Y\iLm.m^-^nx. z,(d^^:^ Y^timm^h 

m^^m\z^^9\^ii^nmr^i5^^i^^u^fix\^^ 
m^\t. ^mw 9 - 2 3 1 7 0 1 ^^nmm) » 

[0014] 

'l^^^m\Z^\^^X{t. ^>y Ki^«l?tJS®:7^-K>ri>y^ 

mmmm^noiz^^^wtiimmmnhx^x. ^^i^Y^mm 
^^•r^^:^x.—^x^^vQui^mmi^fzh^\zwc 
Hzj^ )]y\z^^t^mmmE.^mmir^o ^(ommmi± 

* m ^ €> ;^ &!) - ® { 3 « i V C M r3 -r ; 1/ * - ^ ^ :g> :r 

30 V ^y viHiK^ffii^^o \.tzt^^x. ^mmmt'm^xi^ 

=yyy":ru-j^±.x(DmWM\z^':b^n.n.^o:>m 

>rya^y^±(D^y'i^^mt(Dmmmmiz^:i>^^m 
mt^ti^^^tzmmi^&^tzo i^tzt^^x. i^<^^^y 

i^y^^ 7.^izm^-r^Mmi^i^&^t\,^-:>rzf^mi^$)-:> 

tZo 

40 [0 0 15] ^%m\t.. ±mmm^\zm^. -^^y k^;^ 
-( ^(D^mmm.^iEm\zi^^\^. m^x. t-^^^^^i- 

^\zi^mr^mmu>^o:>^ti^mm'r^zh\zx^. ^ 

[0 0 16] ^tz. :^^mi,t. mm^lZf;t^\:.x^y Y 

<mtii^mm^m^i^x.^ztizji^. T'^y^^±tc^ 

y Y^m^iy^lza-y'^^ >V^'\^rzm. "t^^^^Zt"- 
50 ^ ^i^m/^^-r ^fzmz^y Y-^m^ V^y^\fyJ- 
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[0017] ^tz. ^^mit. KCDP- K-r>D 
[0018] 

[mm^M^T^tzisbco^^^] h'CDn - F • r >D 

- K ^ a r ^ ^ :x ni - ^ ^ 1^ CD S ffl » © i6 i3 ^ ^y 

® CD A ^ ^ ^ M ^ r e to CD 31 M m * 1^ 

ttl L ^EEfl-^ h IKl&^IS J3 *5 ^ Igftft ^ * «i ?SJS[ 

-\^y Kl^i&5lJg(cov>»T*>iEfiS3^ce«^h5^ct:i>o ^-j 

[0 0 19] \^x^:-<ox,o\z\.x^m\zm^^\^fz%mt 

i-ff o Ch^T-t^o ■ttiit)-^. ^-y KD- K • r>D 
[0 0 2 0] ^ ^ic, ±SB©D- K • r>n- KK>f^:?)^ 

^ly-'j wm^mxy y^mmzmir^tK 
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^y KTlf ^y ^:r^y r feglttB^fiS* ^ o ^y Kc^ 

\i^mm.m%^\zn^s\^fz\tLmum%^'^^j^i't^. ^ 
tz) ift g * ^ r ^ ^ ^ :ii - ^ ^ 1^ h m 0 s& s 1=^ h ^ 

[0 0 2 1 ] J^:i±(DcfcdtCbTIEffiiCf!Jt) ttl UfcM^^Ji 
^ fi -f- * o T ^ 5^ ^ — ^ ^ ®5 t> § 3^ SL g * 

fi^r^i-ct die. ^(o^-^n.'^m^'^m-^mw^^-^ 
20 ^^m.wmm^\z^^\.xmmm'%'^^i&\.. ^(omm 

htCctt). T^5^^:Il-^^|^^Cj!JP:b^ffiS0}S^5*t4 
:^ ^ tits ;^ CD ^ fi. ^ ^ M $f i vS ^ ^ a T # 

-ff^ty^. T^^:^:^—^^^\z\^mt^m^m\% 

mzm^m\%'Pm^ti'^\%^±it^ ^'CD^fL^^^CQ^ii;;?)^ 
;*c^<Tsfe). ^^y FCDgW h ^y ^-xCDiuS^to^Jf®^ 

^bTs SIMfi^i-. h^^y ^mjgcDfp]±^pJtg^/c^ 
[00221 

mzmm-t^o 

[0 0 2 3 ] *SMII1©^H^(Dt^^ >C^^M(i. ^ >{ 7. 
^tc^-r^^^y F®u — K • r>D — K^^f dT^^j- 

HuaBr ^ 5^ ^ - ^ ^f^cDlii)? T ^ ^ mjE ^ 

^MiamE (1-^:6^ h^-j Y^m^u 
^ HU IB-^ >y K (c t» ^ ^K5L M CD A ^ ^ ^ ft ^ L 3lJ^Jt 

^JgJg^fi-^iiBUlBiSSJt^fi^ct ^SJfflfi^*^ 

fiEbttl;b-r^3lJgfflfM]^©h^:^fMb. tuaBIEi!;ffl^(i 
tu IB fliiJ f§ h IB ft ^ « ^ ^ ^ ^ U T f# ^ ti ^ J: 

56f %^i:i^h\^ti^-^^(DX^-:>X^ Z^<0^.\tVX^X^ 
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[0 0 2 4] z(Dmi(DmEizji^^^mittm(DtiB^x* 

T% m^ttn^^y Yi^mmmzrD\,^x^iEmtjim^^ 
frdc^^T*^. -^^^ Y^mmm(Dm^izmmizmmH 

[0 0 2 5 1 i^^±(DXolz{.rlEmlzp]folh\.fznnm 
^m^^^^x-^y ]'izmt:>^^n.M^^rr'^m-r<^o 
iz. ^(Dm^m^m^^mmmmim^iz^mLxmmm 
•^^^^u. -^(Dmmm^^m^^x^y Y(D'r^^jLX. 

mizi^mir^mmtjihf(D^ijizM't^mm^no atf^ 

x^. ^^iz. ^tiizmmizmmHi'^tzt^mxcDM^m 
Mx$>^(Dx. u— ]^ ' -ryu—Ymiz^ >yya y ^ 

mmmm^^^iz^^&^iznoz.tifix^^. rta 

[0 0 2 6] *li^20^0^£DT-V;^^^S«i. ±m<D 

mi(Dmmzi5i.^x. mmmmn^m^^mit. mmm 

t,. mmmmm^izmicDmm^mwr^mKDmn^ 
mt. mmm^m(D&i3izm2(Dmm^mw'r^m2 

^^mt. mmm i (Dmw^$^(Dti^tif)^^mt^m z co^ 

«fl[bj^cfa^«^rs^2cD«^^®^^Mfiib. saS3 

[0 0 2 7] C:©m2(D^0^iCiS#ffl(i»:(3[)^:jD f)T- 

^ ^ 3. ~ ^ iCf^ffl r ^ 1^11? h ;b ^ j^v L lEfi; 

m.^^^fs^hxfi'^^^nm^^xznr^y 
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^l®^^^f5^ll2CD^^^©(Z^^^tl^o 

^\^^^%.^mzn^^\^fzp.m^'^m^}zf^^o ^(dm 
mm^m^izMi.xmm(D^^izpjj^(D9^m^mn\^tz 
m2<Dmn^m<Dmij^iim-r^o ^lt. mtmrnv 

10 [0 0 2 8] j.:Ji±©«gmh LT. m 1 (Dm^^WLt^mii 

i^^c^ ^'©-^^y Ymmm:^x^{-y^mmmiz^:t>^'^n 
^^^m\zm^\^fz^(o\zm'^\.x\.^^o -^lt. c(d 
<t o \zsEm\zm ^ &\.fznmm^mn^^ -:>x^yY\z 

■ ^m-t^mmt^^^o^ijizMt^mm^nozti^x 
^i^iz. ^nizmmizm^HiftzVtmxcDmmmm 

[0 0 2 9 ] -^nm3o:>%m(D'T^ y^^'^mt.. y. 

itj s B T ^ ^ :x - ^ CD |g il; t C V > T ^ ^ -r ^ m ffi ^ 

^hmummn^ti'h^y Y^mm^t^mm^^ Y\zm 
30 }z^\^±f ^m^n^m'^^mh. mm^^m^t 

mm^hmm^nm&m^^^WL\.xn^fi^^o\zm 

[0 0 3 0] z(Dm3o:^mmt. m&nmt^mkt^i. 
m(Dm\o:>%mx\.^^mm^mz^\-y^mmm'^\zi^7L 
xm^um^miy^^om&umm^^mu^ ^oizi^tz 

40 ^mm-r^fzisbiz^mum^m.iy^ibmm^mz^x^m 

^mMm^hr^^:^:^-9m^i:fih^^\^i.fzmmnn 

nnco^^^^^^m.izm'&f^zhi^x^^o ^(Dm^ 
iziy^ti^t>^^>^ Y^mmmi^m&m^mnx^^. * 

fz. ^(Dm^iztf^f^t^^^u.n^t^mm^'^iE^x^ 

Y izm^o ^^n^mncox^ ^ ^AEmizm^^x ^ ^ z ti^ 
mmx^^o ^sin^(Di^^^ (Dm^(Dmux^ 
y Y mmmm.(Dm^^ m.^^ Lxn ^ ^ z t ^mmx^ 
50 9vn.n^(D-x%~^^mt\zm'^r^zhi^x'^^(D 
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[0 0 3 1 ] \ik±(DXoiz)^XiEmizwi^ihi^tzMm^ 

iz. ^(DM^m^m^^mmmmm^iz^f^x^rmmm 

-^^$^^mmr flits ]'izmt>^%^n^^M.^j 
i,zn^m-rz,tffix^^o r^^^^-^^ 

mizi^mf^mmuh^(D^±iizM-r^mm^rfoz.tffi 
x^. ^^iz. ^nizmm\zmmHi.^rz^mx(Dm&m 

M&mw^yt^iz^^mzno z,t-t^x^^o -rti^ 

"^^Ziti^X^^o ' 

[0 0 3 2 ] ^mm4(DmM(Dy'^ 7.^mmit. ±sb© 

mscommiz^ux. mmmmn^m^^mt. itjiBm 

mB^mmm^izmi(Dgkm^mn-r^mi(Dmm^ 

^mmi.. mmtm^^^f^mB^mmE^ tmrnm 2 (Dm 

^^tmmmi(Dm^^$^--^ihtj'r^<^oizmm^tix\.^ 

[0 0 3 3 ] zi(Dm4cDmniz^^i^mit};^cDtiB^x 

-r^^zLziL^^^mizi^m-r^mrnvji^^izMfit^x^ 

It. mBm&^mi)^^x:h^ti^ms.m^izn-r^y ^ 
-hVN'>y^s^ amnm tta^o m,Em^tm2cD 

^mco&ijit. mi(Dm^^mtm2(Dmw^^^iz-^x. 
^^m^%ixm-y^^%.nm\zn^^\.fz^mmmn'%}Lf^ 

2 0m^^%%\Z^-X^o ^2c7)«^^|^0a#7t4«(Z)fii 

'^mmM'^m'^^'t^z.t^t^x^^o 

[0 0 3 4 ] J^:i±c7)*Sm^ br: ^ 1 

m^x^\^^m%m\z^^%'^%-m^'\£M\zm.'^\.fz^ 

©t::ffl^bTV>^o ^bTs Zi(Dt.o\z-s£M\zm^^\^ 
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i^ixz^^^xi' ^ ^ rL:x.-^ ^%%\z\^m-^ 'hm\%u}^o:>% 
iiizn-t-h^^-^'^To^^Lf^x^s ^^\z. ^ici\zm.m 
xzmm-^i'^fz^mxcD'M.m.wux^^cDx. d-f . r 
>D-KB§tc^^y YmM.u%txo:>%n.n,^<D^mi^x% 
<x^. m^mm^^'^iz^^^iz'n^.K ^^yb-a— h 

^^{3. ±SBf7)|| 2 ©^B^T'i^^^h bfc^ 1 c7)a^^|S 

(Dtz^cD^^R^mm-r^zti^'^mx. m&(Dmmih^ 

10 ^tz^fZitifiX^^o 

[ 0 0 3 5 ] *il^5(Z)^0j§CDT-VX^^M{i. ±IBt7) 
^l'-^4©^B^^z4^^^T. fJeBiISa^^}i^^lS{i. 

-r ^ J: 3 « ^ ^ tiT V ^ ^ o 

[0 0 3 6 ] .lc7)^5©^0Qf3j;^<^^(^?*(7)h:fet)T- 

±aacD^ 1 -^4©^0^^ct5v^T^i. mm(Dmm 

T©«^T^^-r^^^t3J^cC^7?)5. z:(D2^mtimx 
it. ^cD^m^m'^^m m^^m^^m) iikTxmntz% 
20 ^^mmm^^^fz^r\^Wi&my >( )\^^^'^^^^ 

T ^ ^ ^mmizm^x^xumm^^WLj^^^i^m^ 
xn^m'^m'^-^^WL-t^ t. a izm^nmm^^^^^m 
m.m\t. im\zmtifz^^nM\mm^'^^m^^^ 

Ziti^X^^o 

[0 0 3 7] ^mme(DmM(Dv'>( y^^^mit. y'^T. 
1^mbmflE{l^^tB:^-r^mH^ttB^^^h. tulBlgi!;^ 

mz^\^:bmmm^}zmmn.m%'%tf^^^-j h^k^sjs 
^«^biss}«^«^«:mij-r^iijsjis^^h. iis 

:z(j:>mi^umm^^mummm^>L\.x^±t^mmM 

ffll¥f^h^M«ibTV^i)o 
[0 0 3 8] ^£D||6®^B^(Cci:^f^ffl(i»:®ht5^T 

'%\z^mvk'^m'^^^m.'r^fz}^o:>m^'^^-m'c.x^. 

[ 0 0 3 9 ] %m%i<jymm'T ^ y^^^^mt. ±mo^ 
%^(D%m\z'^\^\x. mumm%'^^%^\t. mtznmk 
^^no:>^^\^fznw.mm:^X'h^ti-htm,^^}i. m 
m^mmmmz'm i ©f^m^^^-r^^ i (Dm.m-^t^}z. 
50 mmtt^^^k(D\^tiizm2(D^WL^mm'r^m2(D^n 
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[0 0 4 0] :i(Dm7 (DmMlZ^:^i^mit'<k(Dt:^^X^ 

b;i/^^«^«^^^^So %2(j:>m^mm^±i\±. mm 
{tmnm ^ta^o m.mm^hm2(Dm^^m. 
ti\t. m\(Dm^^^kh'm2o:)mm^m:i^xc^fi^o 

2(Dmn^^^o:>\^ti^mn't^o ^ut. iKiaBIEl!? 

h -r a ^ ^ s o 

[0 0 4 1 ] i^:i.±®J^g^h bT. 

[0 0 4 2] *P^8®^0^®7^^;^^^B{i. x>f;^ 

i]Pt)^5^^SLft^c^>^^^^ffi^bMS»^fI-#^a#?t 
hMsBJ^JSJt^fi^ci: f5 31Jg^imifl-^^^^bttl:^-r^ 

ffiffiM{::«)feb7!rl^^fH-^^^l«bm:^-r^teB1tf±l¥ 

1^ h . IB M ^ fi ^ ic M i^v b e ® M flip « ^ 5fe fiiic b m 
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[0 0 4 3 ] z(Dms(Dmmt. ±B^(Dmia)^miz. 

^iiSDb;^cS^cD^Ct@^ bXl^^o Z(Dm 8 (OmniZ J: :b 

i'fmit'^jKDti^^x^^o micommcD^^dizi^x. ^ 
10 ^izu-Y:^titz^ik(Dwmm^iz^^x. g^h^.;,>j7 

mt^^^mLfzm&m^tlZ&'r^UX, 

CD W ^ r ^ 5^ :r - ^ h m ^ [Hi S§S ^ 

MM©::^ ^ ^ ^KMt-* ^ >^ ^ iCiS^aJ *^ ^ Sa t> ^ ® P 

lzm^r^:zti^X^^o ^(Dm^lzt^iy^tD^^^MM 
i^M^m^m^X^^o CCT% ^^i::. mMh'^y^lz 

Ytim^i^^'^^y ^u—^ >^fm^^miz:^uxmm 

mm'p^^i^ji'pm^tjt^t^cD^^MMcDx^^^iEmiz 
m^x^^z-ti^mmx^^o 
[0 0 4 4] \^^±(DXolzvx^Em\zm^m\.tzMmm 

^\sLmmmm'^\z^m.\.xmmmn^^^\.. ^coig» 

'7^^:2.::iu-^^m\zim-t^m^mm'^m'&f3U>^(D 
9\^±\zn'r^mm^'ii:^z:}it^x^^(Dx. mmv^-j 

^\z\^t^oyi^u->( > vmi'^mzm^mm^p^^^'p 

[0 0 4 5 ] :^mm^(ommy''^ 7^mm.\t,^ ±fB(D 
t. mmmmm^izmi(Di^M^mw-r^mi(Dmn^ 

S^. HuIBl:b$x¥IScDUi::bi3^2©t^iJ(^^^t-^^2 

50 w^m(Dih:htmB^mi(om^^^k(Dih:^t<Dmwm^ 
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[0 0 4 6 ] Z(Dm9(D^mizX^i'^miit}k(Dt^^X' 

%^o:>m.^\zn'^(D^^^mm^\.fz.%2o:^m%mm^±i 

[0 0 4 7] i;i±(D^^mt bT. m 1 <Dm^^$^i3^li^tl 

m b^^c^mt^fH-^^ 'fe o T r ^ 5^ ^ ^^IStcjbn 
§ ^ S ^ f T ^ -r J: o 7 ^ - K >:/ ^ ® J ffll ^ fr d 

iz^'fmT^^jjizMT^mm^no zti^x^. y^u 

isbmm^^^iz^^mzm^. &mi^isbmm^\^±^'^ 

[0 0 4 8] ^mmi oiDrnmcDT"^ y.^^^miit. 
7s^\zn\.x^-j h'<D^m^^oT^9'^:^-^^m 

:3.:sL^^ ^m(DWim\zi6\^x^^-t^nm^^^\^m& 
my^hmt^-^y Y(om,mtLm\zn\;t^\.timmn^^^w. 
{^xi.^rtiiy'CDmmm^i^mm^titi^tj^ti^mi^^^s. 

xm^ti^^oizmm^tixi^^o 
[0 0 4 9 ] z.<Dm 1 ocommt. ±53cdii aco^gs^ 
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iz^ ^^iz, ^mh^y^-^^cD^y Y<DmmmiiLm^^ 

\Z^^i^mf>tdl(D^:^^X^^o m3<DmM<DJ:olZ\^ 

7.^izu-Y^titim(Dii}]mm^iz^^x. mMh 

10 ^mt. {iLmwm^miy*^(D\iLmmmm^(Dxti\zm^ 

mT^t^^mm^mz-^^^^omtR^mfy^^i^tj^ti 

<^ ^ ^ - ^ h iH] SS^^^ h ^ i) :7 U ^> 

'^^^sEmizm^x^^zhi^m^x^^o 
[0 0 5 0] u±.(D^o\z\^xiEm\zm^\i^\^fzn.um 
^mn^^^x'r^^:xj^-^^mzmt>^^[.^nM^ 

^\tLwmmm^\z^m.\.xmmm^'^^m\.. ^(omm 

(i\ 'r^^rL:sL^^^mzmt^^m§:mm'p^'&.ti'pm 

^i:}til::(0^^nn^Bimzn^m-tZhi:^X^^o f 

30 rj:t)iE>^ 'r^^^:y^-^^$kiz>i^m-r^m^mm'p^{± 

ii'pm\^^rjit'(Dff\^t!lzM^^mm^'no zti^x^:^ 

<Dx. ^mY'yy^izmi)'oy^u—-c>^mi'f^izm 
x^s ^y YcDsmv y ^-^cDitLm^^sbmm^^'T^iz 

[0 0 5 1 ] :^mm 1 1 (DmncDy"^ ^^B(±. ±fB 

(Dmi o(Dmmlz:^l^x. mBBM&mm^^^mt. m 

40 ^t. mmmmim^\zmi(Dg^m^mw'r^mi(Dmw 
^mt. mmtm^mo)ihtJizm2(DmwL^mnir^m 
2(DMm^^kt. mmtm^m(Dii!,:h^m^r^mi(D 
m^^mts mmmi(DMn^^^0i^t}t^^mmm2(D 

t^mmi^s mmi:m^^&t^mumE.m^tmmm2(D 
m^^mcDi^tjt^tmi.. ^(Dm^^mmm2cDmw 
^^^tmmm 1 (Dm^^^&-^iht)r^j:.oizmm^tix 

[ 0 0 5 2 ] zcomi I (omniz X ^i^mit}!f:(D t ^ 



1'^ 

2 cDm.n^$9i(Dthtj tcD^^^ t'orm2 (Dm^^mz 
-^^^o m2(Dm^^m(Dmwm^(Dm^mm.m^m^ 

[0 0 5 3 ] t:i±©*gmhuT. mi(Dm^^mi^thJj 

^m\.tzn^m^m^^^^xT^^zLji--^^mzm 
t>^^u.n^^n^m-r^oy ^ - Y^^y^mm^no 

JC^^ffil-^^l^^fC^-r^ffift^^f aCh^T^. 7;^D 

tzmi(Dm^^mtm2cDmm^^^t(Dmm^'nd'j^^^ 
[0 0 5 4 ] ^mm 1 2 £D^0^®r^v y. ^mmit. ±sh 

B^itLmmmm^^^)^r^<^oizmj^^nx^^^o 

[0 0 5 5 ] Z(Dm 1 2(Dmm^Z<^^i'^mit'A(Dt^^ 

T-^So piD (ktmm^m^) mm(D^oizm^mm 

^i^ot^izu. vitLmiz-ouxcDrnmn^izm^ 

t). mmn'^(D%tiztji^V'--^^mmit-'^(DV->yv 
y^mm^^rDmwLmji^mxy'^ y^^izam^nxi.^ 

^cD^^mmit. mmj^.(D^>yv i>vx(D 
mmm^mi:Lm\B\(Dv>y') >v^^ ^ y^xcDmrnn 
^mt<D^^^v>rv>^mmx»M'r^ztiz^ 
tTOo ^(Dfzi^. ^^mM(Dm^(Dmiz\ty X(D¥.m 

mzmmi'^i^^xi^ti^ . ^^\.^\^'f'-9^mm^^^x 
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[0 0 5 6] ^ZiX. ZO)m 1 2cD^H^(It5l>T{i. 

mn^^^^m^m-t^^Ltizix^x. m^m'^m^^m 
mmzu^zh^mm\.x\.^^o m^nnm^^mt^i^ 

mmizm^i^ui^tz^. yy^u-^ >vmifiz^i^xm 

[0 0 5 7 ] 1 3 cD^mcDv'^ y.^mm{t. ±m 
(Dms--mi 2(Dmmiz:^h^x^ mmMmnnm^^m 
(Dmmmmiy^. mUitLmmm^$^^tz{tmB^^&mm^ 

[ 0 0 5 8 ] Z.(Dm 1 3(DmmiZ^:^^^mit}k(Dt:^^ 

x$>^o iiim^isbmm^.cDmmmm^fi^if ^ z ti,tttm 

i^^':^m^mm^mm^^miz ^^x ±^i^^^'r ^ :z h 
20 \zu^o :zfi\zn\.x. m^^nm^^^xkt.v' ^ y.^ 

tj^i^o {^tzi^^x. M^n^m^^mz^uxi,t. ^(o 

^^m^^^^m^mzt^fz^x. ^^Y-^^mY^^^^^xzn 
y.x^mxzm^-^'^^z^zi^x^^. 
[0 0 5 9 ] -mm 1 Ao:>%^m^ ^ y^^mx^. 
y.^\zn\^x^-j K(;o^ii;^fTo:?'^^:x:ii— ^^1^ 

fi^^tB±r-r^m£Eitm¥i^h. mB'^mm^m\z^{-^^ 
m.Mm^^kh. mu^y Y\z^y)i^\h^i\mmj'>( y^ 

m 1- ^ ^^f§^ ^ Bu l33IJgffi^¥^^co m±J r ^ ^1 
:^ ^ n ^ ilJi^^l^ ^ ^(S b T l'^ ^ o 

[ 0 0 6 0 ] z(DW.i ^(Dmmt. Amt^fg^^^v^ 

?^V>ChtCi^^;?)Sfe:2>o 1 4©%0^j3ct^f^ffl{i 

Ifi ^ ^ 1^ ^ # :tJ « :tr ® 3^ M © ^ ®? / J ^ ^ 
5f? iljgJt:^m^©(?^T->'-^B$tc*DMt^'^>y 
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[0 0 6 1 ] «im 1 SCDrnMCDv"^ 7.^^mit. ±16 

mni^tzm^mi^-t^m2(Dm^^mt^M:mi.. mm 
jtm^mi^mB&m,EEm^tmmm2<Dm^^m(DmiJt 
^tmi.. ^(D^^^m2o:)§kw^$sttmi<Dm^^$st 

[0 0 6 2] Z,(Dm 1 5(D^B^iciS^tM{i»:©^45>5 

mhJv^m&m^ttjL^Bo m2(Dm^^m(Dih:^{^. m 
E.mm^mi^^xij^nhmEEm^izM-r^y>(-\'^^ 
^y^mm iitmMm) tr^^o m.mE^tm2cDm^^ 

mi(Dm^^mtm2(Dmn^mz-^x,^n 

:z(DMmm^iE^{tT ^ ^ ^ ^mzMT ^mmm 
m^iZ)C^Lxmm(Dm^izm^o:)i%m^mnLtzm2(D 

[0 0 6 3] ilk±CD^^h LT. H 1 (Om^^^^i^&ti 

■rss^^«i^fi^tcoi>T«i. z,fi^mm\z\t.'r^^:2. 
:j^-i^^mzn-t^y ^ - K>'^' -J ^um\z{tm^^^tii\^ 

i^. n.mm'^m^^tmy.fzi-kmx^m.m'^m^^^iii 
LT:fct). ^(Di}m^fitznmm^m^\^mm\z^\^^ 

y^a-'-f y^mi'^miz^n.mnco^mi^^i^^^^t^iz 
(i. mmm^m^(D^xm^mm^xxniLm^^mm^ 

T-t So 

(Dm 1 5(Dmmiz:^i^x. mmmmm^^^9i(Dmimm 
f^. mmitLmmm^m^rz{tmmms.mm^m(Dmmm 

[0 0 6 5 ] zcomi 6<DmMizj^^i'^mit}k(Dt^^ 
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i^^-::>mmmm^mmmmizji'ox±m,i^^&T^zt 

m^{tLm^mm^.^tz{tm&mm^.(Dmm^m<^ ^ ^ 
m<t^^-r^zti^x^^o "tcD^^ti^Xs ^^mi^ 
10 mmmmzt^tz-ox. Y^mrnh'^^y^iznT^iE 

[0 0 6 6 ] (Mi^mtj^mmcomm) i:xr. :^^mizi>^ 
iy^t>^^>{ y.^mm(DMi^^tiimm(Dmm^mmiz&-:5 
i^^xmmizmBMT^o mm(Dmmt:mT^'h(Diz 
itm-(Dn^^Mi,fxmmr^o 
[0 0 6 7] (mmmm i) mi iit^^MmcommcDm 

m 1 izfy^fy^tf^m^y'^ ^^S©«^^^-rrn y ^ 
HT-feSo 

[0 0 6 8] mi ic^i^T. ^^(Dutmn.'T'^ 

20 X. y;tr>K;i/^~^ (H^ii'-r) iCcfc ^mSK^tiSo 

-s^;/b\ su^y \^'r-i.x. -mzmm^titzmm.^ 
y 2 ^m^4: (Dm ^iz\B]m^'^^:z tizx^. 

6(iia^^T% |gl!;::i'i';i/5 {;:^fp]-rs®tcii 

^ntz-^^^y ht^^^-r^mMtmm:zt-(ji5 izmm 

3^fJJtciBB^a/t--v>y \^Mmmit\^X(D^>yyuy 
8(i-->;/ Kr-A3®$fe^Sa5t3iStt^tv:tity;^> 

2. ^^yK7^-A3. «§4. iE»=i-f ;i/5. 

6s ^>r:/D>;/^j7 7. Vy.^>iy3>^y8lZ^fOT 

[0 0 6 9 ] lotiigatg. 1 i(isga^i oic^sti 
40 ^m&tk&^x. mmz3-( )vb(Dmimzm^-r^ms.^ 
tfemu. mEM-^va^rmz^-rso i2{tmmMmm^ 

1 o(Dxtjx^^mmm-^ntiy'h^y k^^-a 3®^ 
ir^o 1 sitim^x. mmm^m^^^r (-^m) t 

iigJg«^fH^vesti:c7)|fi||fi-^e ^dil^r-rSo 1 4 (i 
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A 3 cD^feSgic^ f^rtt ^) tlfeiSSm^ H 2 [Ute^ 

ift^-^J-^o --^^y b'T — A 3 ^m%y'-( Ts^ 1 CD^iffiJic 
lH]i&^i^;th ti-x Fr — A 3CDit;^-^>v'3 >^ 

[0 0 7 0] *I*1T% iRffFli*©®SCDgB«^®M.^4: 
froh. lEi&^l 0;!^l^»^g!tCffiab. SEtfetBS 1 

[0 0 7 1 ] ^SE©?f^ffiia)KmT^^;^^^fi© 

[0 0 7 2] 112 iC:feV>»T. ^K^-^^:^ K 2 cD^i^jilJg^ 
vhb. ^cD-\^y K^i&^ljev^:/D >y ^ 3 OT^-TM 

[0 0 7.3] 
[^1] 

e = vr — vest 

^y ^ 2 iT^^^n^MJ^f^jmi^ 1 4{i. i^^fl^ 
e{cG?gMmGv(s)(^7>f ;i/^MS^SteL. ^SSJJWh 

u{i. :rn^y^2 2 (^san^tigm) (Dmm^\^\z 

i&SSt Ia*ttl;trt"So 

[0 0 7 4] ::^n ^y ^ 2 3-T:^^n^r^^^ji-^ 9 

;i/^^i(T*&>6o rn^y^ 2 ^mi.'MmW. (Lb/J • 
s) ti. ^^y KT-A3{i#ffir^ii®;h;u^r^^i^ 
m^^y K 2©i^KMav-Nf^g^iRftt^St5-ro 

T\ J(i^'y Kr-A 3®titt^-;^ > h^^Ls Lb 
(i^'y KT — A 3 (Om^Ms^^m.^^-^ K 2 ^TCDSg^ 

[0 0 7 5 ] >^n^y^ 2 6 h7*D'y^ 2 7T*a^n'Sm 
fft^tB^ 1 l^C*5l^T. :7*D «y ^ 2 6(^r^^3-ji-^ 
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iS^mff Ea^i±i:t/ b> ro^y ^ 2 7{i|gi&z?^;i/5 

lEi&m^^ I at^ii^^ ti5 :i h J; t) ^^-r ^mfEI^T 

^ (Ra+La - s) • la^ffi^L. JP»^ 2 ST'^n 

[0 0 7 6 ] 

[ft 2] 

Va= Ea-f (Ra+ La • s ) -la 

[0 0 7 7 ] ^>r:/D>y^ 7±CD^ y^^J^ffi^Ht;;^-^ 

>iy3>^:r8h £D®»)*}g:^ if (Z)^ ^ K A 3 
fflt'S51>aM^^rd(i. SP^§I2 5T*>^D^y ^5^2 4©fi5 

[0 0 7 8 ] m2(D-mmrV:mk.tL^5^(r:>yuy ^ 2. 

Ts cco:/D-/>> 3 0«i, IBlft^l OT&S::^D^y^ 2 
2©e^g|»h|5iD^?i^iS(^^o:rn^y>>3 2 T 
^^^Ji — ^ 9T^^:7'n^y^ 2 3©fE3i^g5jhf5li;f5 
iiMf(^'feo:/D ^y ^ 3 3 h. ro^y ^ 2 4(Z)fs?gM^ 
h|5lbe7igilS^^-::5rn>y^3 4 h. mBEIttBtll 1 

n^y^3 5h. :/n ^y ^ 2 7t7)iE^^^h[s]i:fK5i§li5( 
^^07'0 ^y ^ 3 9 ^^^TV^^o :rn^y^32hrci 
^y^ 3 3 :$:^t)ii-fe-feCD?t)S|| l(DMStf§, >^D>y^4 4 
7!)^^2cD^^tls ::^n >y ^ 4 3^^ 1 cD«^^, :rn ^y 
^3 4hrn^y^3 5 *'^t)i^fesfecD;65||2 cdS^^^ 
^tl^nSJSEUTl^^o CCIT. ^y ^ 3 OcDS-^IS 
>y^;^ "n" \t.{mM^7rs\^. "est" 

©^BS^f^^^^ ^ 1 CD^^flA^^ 1 CD^^^f^tCl^g^ 

So 

[0 0 7 9 ] 7'D^y^2 2teA±F^n-5^1&M-tufi. 

MJg^^ft^^l 2^^i?jc-rsrn^y^3 2(C^A:/J^ 
tl. :/D'y^3 2 hy^D^y^3 3 ( g-flin • Ktn) 

[0 0 8 0 ] I12{;:^I^T. :7d ^y ^ 3 4 ;!)^^ai:;^^n 
ailJSffi^M-^vestti. K^^^y K 2a)f^i!j5lJgvh 
LTiib^^ 1 3 ie^'^ - hV^'^y ^^tlSo :/0^y^3 5 

}^clS^mHff^«-^Eaesth. r ^-^ :r 9 (Cjf ^ 

(Ran+Lan- s) • I aesth A^SPgi^ 3 6 T-JlJD^^ 
tl. »P^tl3 6^^{i. mJE^^^fg■^Vaest;t>s^l;^J$tL 

So mff?t^fi-f-Vaest{i. i:bl^^3 7(CA:^;^n. II 

mz^kih^ntz.mmn'^Vd.hitm^n. ^(D^^^com 
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MfS-^a ( = Va-Vaest) i^yu-j^4 3X'm.^ti^ 
m 1 (Dm^^tyu -j^ 4 4 T-^^n^m 2 CD^^glh 

[0 0 8 1 ] yu^)/^ 44(DmWLSlt-:^U^y^ 

4 3(Di%mg2it. mmn^m^^i 2(Dmi'^^^^it 

[0 0 8 2 ] EI2 tC:fel^T. ~j^$mxmA.X7rs\^tzr 

dest^ 1/ (gmn • Ktn) fgf ^^iltCJ: (9 . Kr 
^r^o 1fiIEfl^/?iiSPS^4 7{C*5V^T^lJSSiJ»fi-t 

[0 0 8 3] mz. ^^^^^30 (ommn^m^m 1 2 

[0084] (U3 (a)(i. [12©:/n^y^30^S^ 

fH-^rdest©tB±;*T©e3S^^N*ro 113 (b) (i. EI 

3 (a) ©:rD'y^^iijt-^i^T. (^2) ^^tizm 

&m^v^<DxpiiLS (tb^^3 7) ^mmmzmm 
mr^ztiz^io. m3 (a) cDzrn^y^jsm^^ffjb 
tz-y'u^y^mmx&^a :iz.x. mm^mmzT^tz 

J6s ia26D:/o >y ^7 2 2® g:mh:/n ^ 3 2CDgmn® 

Kt=KtD Ra = 

[0 0 9 1 ] 

mi] 
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[0 0 8 5 ] 
[IS3] 

g in= g mn 

[ 0 0 8 6 ] m2) (Dmimtm2mizmsi.x. m 

1 JgCDEaJi. (Jn - s) / (Lbn • Kvn) 

t-n«> III3 (a) <Dtm^3 7 C0Xt!iiLm^m3 

10 (b) \z7rs^Wkn^4%(oxii\^mzmmm\zi^mr^ 

Zti^X^^o ^tz. (^2) (Z)^2JM© (Ra+La- 
s) • lafi. 13 3 (a) (D7*D ^y ^ 3 9 tC^i6T. 0 
3 (b) (Dyx3>y^ 4 9(D^olzmMir^.Zt-^X% 

[0 0 8 7] 1213 (b) ®?gcP:^4 Slzm^T^hl^ U 
n^4 8(Dti^^X$>^6it m4) (D^olzm^tl^o 
[0088] - 
[iS4] 

J n • s 

5 = K tn • la • E a 

20 L bn • K vn 

mz^ m2cDitm^2 5. yuy^2 4, 2 6i3«e'r 

[ 0 0 8 9 ] 
[^5] 

Lb* Kv 



(Kt • I a- rd) 



Lb • Kv 



L bn * K vn 



J Jd 

hfg^L. (^5) * (»4) IziXX^^t. (^4) 

its ms) (D^oiz^w^^ti^o 

[0 0 9 2 ] 

5 = r d 



[0 0 9 0] 

me] 

30 

= R an L a= L an 

•rtiif:>-io. «»fl4 8©m±rT$)Sd«i. FT'-A 
3 (3fiPt>^^SL^^^rdi3^LV>o 

[0 0 9 3 ] Lf^^oT. E13 (b) CDy^D^y^^Uct 
-v^;/ b'T-A3 ici)Pt)^*tS^tCct^^SLft^^rd 
^> ^ ft ^ft-^ r dest ^ T CD e3illlS * * >5 . 

[ 0 0 9 4 ] 

[ig^9] 

4^ 



r dest = 



Lbn 
J n 



K vn • g 2 



- L bn L bn 

+ - Kvn - g 1 • s + • K vn • g2 

Jn Jn 



r d 



xmA.tzyu-j p 3 Qno:i)\y-y\zx^x. mmm^M 

hmE.m^Vd.ht-hmmcommmizx^^v^nmr^^ 

2 ^kmtl^xm'^X ^ ^ C h :?)^^^ ^ o 



[0 0 9 5 ] 2<kmfiif^.(D^mnm\&WL (Jt^ 

^lJ^M#?t^tll 2cD®?^^:&^^fb-r^^^gl^^J:T>- 
g-2ii-^tL^nTIB<Z),(mi 0) ^J:z>' (SI 1 ) T-a 
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[0 0 9 6 ] 

Jn 

gl = 2{'o 6)0 s • 

L bn - K VQ 

[0 0 9 7] 
[ISl 1] 

L bn * Kvo 

lEifil JS^ -r ^ C h T- 1 ^ o 
[0 0 9 8] (Sfc9) * (ISl 0) , (mil)^fflO 

[0 0 9 9] 
[IS 1 2 ] 

Tdest= ^ • rd 

ttJi^o -rtatD^s EI3 (a) ©3lJgft#«Sg|l 2® 

y^u-j^^mit. 0 3 (c) ©:/D^y ^ 5 2 tz^N^cta 

[0 10 0] }!KlZ, yuy^ 4 TT^-TitiE^l 5c7)i& 

[0101] m2cb-m^^xmA.tz^^(D'^u 4 

7 it. mJE^l 5(Dyuy ^Um^TTsto yuy^ 4 5 
It. ft^gfJt^fi^rdest^ 1/ (gm-Ktn) ^Ufeffl 

lE^E^0^mmm4 6-^m'tJ•r^o ttjit>ib. nnm^ 

m^rdest^ 1/ (gmn • Ktn) fg-T^^^JcJ: T 
^^z^oL--^ 9 {cft#J6^f§-^rdest{c||^'r^;^t^ 

o^mmti^%^^^^\z^^^^fmm%m3'^tim^4 e 

-\ai;0^"y-^o ^^^cv>dh. ?iIEfi^/?fi. -/uv^ 
2 2 h:/n ^ 2 3 hiZcfc ^) gmn • Ktnf^^n^ <I ^;?)^ 

dest^ 1/ (gmn • Ktn) fgbTV^^o 

[0 10 2] j^:i.±^^hi^^h. mmmm I (Dmm.'T 

[0 1 0 3] m 4 (a) mZcD^a ^^miz^i,^ 

25. yu^yi^ 2 4^X(D3^^m^lhi.tzyu^:^^^^ 
mx^^o m4 (b) (i. l:bSe^2 5 ICjPt^^^SLS^^f 
rd^:rD 5 2 J^Sn^^^^Lft^rd^^. lo®r 

^ j^a HI |5] - ® « t g ^ ^ -r ^ ^ © o I ^ T ( i |5l - CD 

^(ti^xmrnLtcimm um^r ^ o 

[0 1 0 4] 114 (a) CDya'y ^^f^miZ:^l^X. 
^y^5 2itm3 (c) ^ 5 2 iC^g^ L. m 
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9) xmt)^ti^i^mmm^^-r^o 

[0105] X^tzifi^X. 04 (b) J: t) --^ K A 

13) (D&mmmxm^ti^y ^ }i^^m\^xm&mm 

[0106] 
[iS13] 

Gd(s)= 1 - — 

El 5 fi. mi 3) xm^ti^&mmwiGd(s)(Dm^m 

^&.^^nm^ux7r^Lrzi)(Dx^^o msiz^sTi^m 

|^lCf*oTs - 2 0dB/dec (5^^>!r-K) cdMS 
i:b-eMSbTl^^o d e c 1 0 fS^^R^f 1"^ t> 
20 e?t^mGd(s)ti. I2I5ci;^3. :^Ml?^giJa>Oct 

[0107] -r^c^ t)-^. :^m^(Dmm(Dmm i ^^^imt-^ 
Ay^^mm\t. Y'r-i^3\zmmm\z^^^u.n^ 

Tdm'^mx.X^. Cl®5^SL©#rd^MSe^g«^^l 

2 tCcfc M^ffi^fl-^rdestT^oT31^^:6^e> 
jDt)o7^c^?&LM^^rd^JTt>vSr eta icfflffl)-r^ci;a 

nrdt^. mzti^^ mi 3) iio^xjFm^(omMmm.WL 
30 ^^^m-r^y ^ )v^^m\^xmm,ummzmt>^fzx 

m.y'^ :^^mmxltnm^mo)oi)^To)m^mlz:^\.'^x 
it. 1 '^!K(Dis:mmmni^xmm^iz^^n-n.n^^mm 

[ 0 1 0 8 ] m 6 ii. :^mM(Dmmmm i (om^v"^ 
y.^mm(omm.^mm^mi 2o:>^^nmmmmz^ 

h\zm\^ <Mm't^fzm(Dm^}Z^mm\mx^ 

0 6 (a) ii. Yl'-Ix3\zm(DS 4\Z7rs~tX 
otji7s'r^yy'^o:>^^^^rdt^mt>-:>tz}z^\Z. MJg 
ei?f«^Sl 2^ffi*t-^MlS[«I^S^rdest(7)«JB5 
5 ^^-To 

[0 1 0 9] c::t% (i$(i o) ^^vf mil) (Dm 

o) tV>}:f>VyT^^ 5o(Dm^'efl^tls 3kHz 

j;t>' 1 izmv^. m&mm^.(Dmm^m^ 3 o o h z 

H^^bTv' ^ ^ l/-^>3 >^tTo}^Co 116 (b) (i. 3$ 
J^M^^Jt^^l 2 ©ttl::b-r^M#Jt^«-^rdest>^if IE 
^1 5iZXij\^ti:\,^m^(D^y K^»?SJg v cDi^ ^ ^ W 

50 [0 1 10] 06 {h) (D}^MXyrsi.tzmU6 6ltm& 
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[ 0 1 1 1 ] m 6 (c) mmAm^^^ 1 2 oi^tf 

jLix — s>3 yjg^^^-To 116 (c) Oj^MXTTiLtcim 

-fs me (b) <Dm^t]±.m\^x^^Mmimmmi^:K 

[0 112] -^©JBS. ^^m(omm<Dw^mi(Dm^'r 

^7.^^m\t. m^M^m^^izxy)^^y Y(Dfmmm. 

[0 113] ±iz&l>;^i^#g0^CD^MOff^.^l©fiS 
M7=^>f MJg^®««t§i 2{cM-rs-:?^ 

[0114] mmcomm 2) mi it^mmommm^ 

HT-^^o I18«i. mM(r:>W^m2o:>m%=f^'X^m.W\z 

■^\-^-^um^(D±w-mwL^^--tzrxi^y ^wmx-^-ho 
mv^(B%mmm.\\zn-(omM^'^M^^^o^\z-D 

^ o 

[0 115] 0 7 t5^-mite®jfJB2®itS^T^^ 

]SA?^K^i§tA*$nse-^T-$.a, -r^t.*,. lai 
ffliij£fflffj«giT-ii. mat^ffiisi iffl^fiSc-rsmEEft 

^Vai:IBi!)fH^ui:*^jISM^^jtJg§ll 2--A^3^n 
ISl l®*J!lc-rs«EfB^Vai:3lJg*Jffll§l 4ffl*fi£ 

[0 1 16] lll7®jiSa^t«^^6 OT-ifefiit^tVfeM 
#«^fB^rdesttt. ffllE^ 1 5 fcX:t;^nTiiSo Iffi 
jEHI 5(i. 3lJg$fJffll|§l 4®m;tr1-a^iSf|ii)f»{H^c 
hi$SftWJt?gt§6 0®flm«^(B-trdesti:ASA±»^ 

»f|g 1 0'NtB:tj-r.So 

[0117] ll8®-;Sil^T■la^/^Sl5^)•®:7•D -7^76 
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?^Jt^^6 0C{±. SP»g|2 8®tb;^/T-feSmE1^i±l^ 
1 l®S£fiS-rs^BEft-^Vah:/Du/i' 2 l-t-^^ns 

[0118] my^(D%m(J:>Wc^m 1 (^ilSft^^Jt^^ 1 2 
X\^. ^©ctaicbTV^feo ^ 1 ©^^^©rn ^ 4 
3cZ)t^S( (g2/s) ^^^bTff i^>nycfi^h^2cD 
^^^C7):/D^y ^ 4 4cZ)^a (gl) ^^»bTf#e>n 

;tfH-^h^sns^3 8Tj[jp^-r^o "^mm^^xmh 

10 nfcfl-^i:. ^10*g[S®:/P^y>>4 IcD^iS (&inn 
• Ktn) ^^WbTt#^nycSii!jh;t/^ffi^fH-^rest 
^>65«^^3 UcA^f^n^o i^M^3 l-eM^bTf# 
^tltzm^ y 2 (Dm^^CDZTu y^4 2 IZXil LT 

f|3 8 UTV^;^to 
[01 1 9] ^ifSCDfl5Si2COMJSg^^Jt^^6 

A±;"r§«^T$)sy^ift. m2\z7x<t^oti.mm^3Q 

[0 12 0] la8iC:feV^T. ^U^y^ 32 h^D 

>y^3 3^^^ii-;^t:/D>y^4 1;?)^^1(Z)^^^, zTd 

^y^ AAi^m2(D^n^^mf^i.. yu^y^Ast^mi 

{0 \ 2 i-^ :l(dxo izmj^^fifznmmm 2 com^ 
Ts^mmz^i-y^m^n^m'^^Q Q(Dmmz-D\.^ 

tb^ b T la 2 cfc t>-ia 8 ^ i> -ooi^B^ -r s o 

30 [0 12 2] la2t::^^^T. ^JEcDff^^ 1 COMJ^ 

A^Jt^^l 2^«^-r^^2(^^^^4 2©A:tr=£r 

hrtl(i\ M-^r(is MS^3 1tCg@bT. 

[0123] 

[ISl 4] 

r = T est— ( rdest+ • a) 

— ginn*Ktii»u - Cr dcst + g 1 • a ) 

IgttfH-^uii. 112©Sn»^4 6(C«gbT 
(8^ 1 5) T^t)^tl'2)o 
4^7 [0124] 
[IS 1 5 ] 

u = c + ^ 

1 

= c + • T dest 

g mo • Ktn 

bfd^oT. (i^ 1 4 ) ^5J;t>' 1 5 ) J; fi^r 
ii. (mi 6) xm.i:y-tz.ht^x^^o 
[0125] 
[iJtl 6] 

5^7 r = g mn • K tn • c - g 1 • a 
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(^16) ^^tizLx. mzizTj^rmmmmKDm 

^21) £Z)i^-r^5SSfflffl)«-^c^>^D y^32(Dm 

(gmn • Ktn) ^mwr ^ :l tlz X ^mS) h 

mcDmmmm i tmmzmmcDnmz (dm^v" ^ 
mmi^s m&n^m^me ocom^izj:^. m&^&^ 
1 KD^tiSL-r^mmm^vBitmmmm^i 4(D^mt- 

r-A 3 iz^mr^mmmiz^^^^m^rdt^m'^ 

> ^> 3 > r 8 h (D^mmmti: h-c?)^ k r- a a icf^ 
^ti^o ^(D^^. mm(Dmm2(Dm^y'^ :^^^^m 
d^mmiz-^thr^zti^x^. ^>yyu^y^±(D% 

[0 12 7] zcDji^iz^ mm<Dwm2(Dmm.^-(::<^ 

iziidmtamn^o^m^mmcomm i (om%'r^7.^mm 
\ztt^x%m't^z^i:^x%^o x^tzt^^x. mmcom 
m2 0mM.7'^ T^^^Mits mmcDmmi ttt-<x. j: 
^m^tjimmx^y I' (D^mm^^^^ tm&mmmz9\^^ 
t\^xi^m-r^mmmizji^^u.n^Tdt^m:^'r^ 

m^^miznoztifix^^o 
[0 1 2 8] ^^i::. mm(Dmm2(om^^^^ :^c^^m 
{c:fei^Tii. Mnm(Dm.^mmi.tiztizxfo. mm^m 

V7 h ^ :^'rxmmr^m'^iz{t. mnfiBimizx^mn 
mrsmn^mm-r^z ti^-^M^x^^o 
[0 12 9] tai^. ±mhrz:$i^m(Dmm(Dmmi^>x 

v'mm(Dmm2comm.^^^ x^^mxit. mm^^m'^ 

f^l 2 tcJ; ^^f^^titzMmt'^m^Tdest^mi^X. 

T^^^:^:3L^^izmmizi^mr^mmmizx^mtn^ 
Td^fj-^m-rxoizmmLtzi^^ ^^y-ry^ay^xcD 

9[^u.m^(Dmmij^n^^ i^m^izit. mmmm^^^i 2 
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y'^f 7.^^^mcDmf^tmmztj:^o 
[0130] (mm(Dmm 3 ) m 9 u^mM(Dmm(Dm 
m3 iztf^f^tD^^m^v'-i x^^m(Dm)&^^s'ryr:j ^ 

t^^c^iz'oi.^xitm-'O^wM^^itiyxmmhtzm 

[0 13 11 m9iZ7f^'rmm(Dmm3(Dm^^^ y^^^ 
10 atc*5v^T. m\ (onmmm litmus hz^\t.. 

ycD^x^^o mio:>mm(Dw^mix\t. am^^yK2 
cDD— K • r>u-Ymz^-j Y (Di^^^mmm.^'^'^izu 
M^^t^tzk-yx^^fzt^. m^izTTst^mncD'^mcDm 
m3x\±. m^y'^T.^ i±.\zm^^^y y 2 

n^ir^fzmz^ m^^-j Y 2^^^^^ y ^\^-j^x 

o\zm^^tix\^^^o 

[ 0 1 3 2 ] n 9 izjfs-mmmm 3 (Dm'^v'^ 

^7 2^;gbTl^So ^tfe^7 2«i. 7 3\ZX 

hcD^mi^i^j^&bTiijg^jf^tii A(D^)&r:hmm,m 
(Do^^^hiy^-^mux.xm'sE^i ^-^wmm^c ^ 

fitg<^jil^7 O^O^teSlttB^IStCffl^L. 
ffllf|7 l*sffigM»^fSlC^@^b. ^Um^i^ 7 2 ;b5?i»^^ 

[0133] 1 

mnhx.xY'y^y^coitLmm^m^m-^^x^^. z(d 
\tLmm^ktmm.^^y Y 2\zxy)m^7h^ti^o iiim^m 
^1 o\±^ m^^^y Y 2\zx^%%^'^^f\.fz{\Lm.m'%\z 
x\)m%-^-y Y 2<Dm.mtLm.^^\^\^. ^mh^^y^cD 

mw^7 lit. teg«iiiss7 ox^^^^titz&smmm 

40 [0134] mmnnm^^ 1 2 izit. mmmm^ 1 1 
<D^m-r^m.&m^veitmmm^uti^xt3^tix\.^ 

So mmmmm^mi 2(r)m:tj-rsiig«^fi^vest 

UltDllJtecDJf^® 1 h(5]^lici:bSSttll 3-xA:;b^ 

mmm^m^ V r tmmi^m^^r est t(Dmmm^ 

{ts tm^l 3X':^fi^^tltzmj^mmm^ei^Xij:^tl 

^fiJcUs wnm7 2-^ititi-r^o mmM.mm^^i 2x 

50 tlTl^So «IEt^l 5iC(i. m^^l 2 (D^ti-r ^MM 
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miys ^^^^ vr—As^m^^cDm^iziBim^-^^o z 

(Dm^s 7 2 (DXttm^ 7 3 t;:^Ot^Jg^h UT n 

K2^MM7='^'X^ l±cDg^ib^^y 
^^^^Zhiy^X^^^o ^fes ^^^7 2CDA^5Sg^7 3 

wm^7 2(D7.^ 4{tii^^hmizmm^tis mm, 

[0 13 5] ±U(DXolz:^4 -J^7 4;5)5i^^b^ytCg 
^ ti S h (3 ^ ^KM-^ • F 2 (Z)fia^ m 

S ^ M ^ r d i C ct o T ^ C 5 g If h 5^ ^ { c -r ^ 
g-rtiii. ilJgA^^Ji^^l 2tcJ:oT^J5g^nj^cJt^ 
M ^^M r des t J: b fT 1- cfc a « J5g ^ V > S o 

[0 13 6] :^*l5cDff^^3cD«m7^^X^^g{i. ^ 

JS^J»h @^ h >y ^ -xCQlug^^^Jffl h(Z)^ < S 

h' . 'ryu-Y\z^\'y^mm.Vimfi\'yxf^ <. m%Y=y 

■^V^T*. :in^3lJgSSit^tll 2^Cj;oTWIS^^ 

^\z\-m.m.^^7s^\z^mz%^'^f\^x\-^^'&-iT^mmiy^ 

^0^®^5ga)ff^ffi3c7)^^T--^ iSJS 

(D%^mi'r:^mMmm.2\z^\.^X^. Z(0'&-^^mm 
^'^U\^o:)'y-^m^Um\Z'o\\X\tm%(OZ}:zi:^\\X 
So ^a-rS^Ste(^ff$^4, 5 tc43l>T^|il*iT^ao 
[0 13 7] ^Kjf^^C^l^^^l^T. i^^lTt^l^B^f ^ 

xi^v ^mmx-h^o ll*cD-;^J^*^T'|g^;^c^^3 0*5 
^JKft^SJS^^l 2cD>^n'y^T-$)»5. ^2(ZD>^D'y^ 
3 0 ^|5!b7"o ^^glT^-So IrI D < -;S^9SS•^■H^ 

;t'§|5^4 7*>'1tIE^l 5®yn ^y ^T*$>So t'^^dN (HI 
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[0 13 8] m O^C^^^Ts ^M^^y F 2CDltmU/r 

«-rSteg|fi^e(is (mi 7) T*S^tl. 
MfH^£}ihbt^tl7 5T-tf ^nSo 

[0139] 

[^1 7] 

i^? e = r - X 

Hjl 0©:/n^y^ 7 6Ta^nS{iMMSP^7 Iti. i:b 

(s)cD7^;i/>5^iI[LS^MSb. teMffiJWfg-^cx^^^U 
Ts fflffll«^c' (=cx) h bT^P ^ 4 7T*a^ 

cDP I v^umi^m-^n. (tLW^m^7 i cDf:^5iiim(i. 
(»i 8) xmMx^^o ■ .... 

[0 14 0] 
[t5(l 8] 

Gx(s)= Kx (l + Td - s + 5 \ 

\ Ti - s / 

■ ©:rn^y ^ 3 0 i:|SIDJ;oJ::«J5g^nfc:MJKft:i©ffi^fl 

30 ry >^MIrm®^^<^^{t?^l^o byc::65oT. MS^ 

[0 1 4 1 ] :/D ^y ^ 2 2©IEi&^l 0T% |g®j«-^u 
So :7'n.y ^ 2 3T^$tiST^^j-ji— ^ 9 

m'^mxz^^i^m.mm.Y.txmmy)^^ rxzm^'^tx. 

4^? S^TfeSo ::^n^y^2 4<Z)e^Mm (Lb/J • s) 

K 2cD^ajMSv-NC7)fK3l^j4^at)-ro J 
(i^^y Kr-A3c7)«tt^-p<> h^^L. Lbti^^y 
h'r-A3©ffl§4A^^?KM^^y Y2 STCDfigH^^Nb 

TV^So :/D>y ^ 7 7ii^^tgT% fE3iMg$({i 1 / s T 

[0142] mm.v''^ :^^mm(Dmms&(0'r^^:xx. 
50 \zmmmm.^m^\.m%-^^:^Y2\zm%.m^^i^x^tz 
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6-^^tj^n^mizmm^ti^o 
[0 14 3] :rD^y^7 6 iy> ^ ihij^ n^wmm^ c ' 

Its Wae^i s^mmt^mw^^ e^m^{.xmmm 

[0 14 4] yu y^A: TCDffllE^l 5 (i. Xiji^tltz 
^fl^rdest^ 1/ (gmn-Ktn) bT^IEfi^/? ^ 

mn^4 exmni.mmm^u^&t}ir^o TtaiD^. 

mnm^m^rdest^l/ (gmn-Ktn) i^T^Ztlz 
9 Iz^Mm^m^ r dest\Zi^r^-t ^ 

-x^^(Dmm±^%^'^'^^\z^z^^um^m^0^i}m 

$fi^4(Z)|fi§*J^hr^^^ji-^ 9 

(Dm^^ijuifcD^u.n^rd^ti'^mt'^oiznnm^ 

mnrdest^-r^^^:^-^ 9 izi^m^ ^ izm^ 
[0 14 5] *^0^CD|imcDJf^.«3®11^5='V:^^^M 

Tdi^i^mLx^. z.(D^^nnrd^mmm^m^^i 

o T ^ ^ 4) iJ D t:) o SL ^ r d ^ JT -r .i: o 

mmr^jioizmm^tixi^^^o Ltzf^^x. mmo:>m 

t mi 3) ^^xfrnscommm'^m^^^^^t^y ^ 
)u^^mLxiiLm^^mwmizMt>'otzJ:oiz^^mir 

mmxitnm'^&m,ojo\iLT(Dm'^^miz:^i\x{ts i 

[ 0 1 4 6 ] El 1 1 (i. ^mmcDmm'comm s cDmm.y' 

^ y.^^moitLm^^mm^^mz'oi^x. mi^m^m^ 
^1 2(D^kmm^^mm-r^tz^cDm'^&mmmx^ 
ho zzxs mi 0) ^^xf mil) (Dmm^^^^ 

tf >^':7T^^ ^o(Dm^^ti^ti3 kHz^^c}:z>'l iz 

mn. &m^mm^(Dmmw^^ 3 o o h z izm^ l 
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[0 1 4 7] El l^^t5l^T. flfei^S 1 

W^i^*3 0 0HztZiS^b;tCDT% MliSgScSOOHz 
[0148]iailcD82{i. Il]»lc;t>bTT^^i:ii 

i^? 9 ic(fi§4 0Dfas»^^:7i^aps^:r;i/rv > 

S2l±. m^m2 OOHz^tz^^XOdBliniZ^h 

tzisd. m'^&m2 0 onz\;xr(D&mm'^^m.mmxmH^ 

K 2^Emh'y^y^lzM\.XiEmiz'i^'i^t^^hZt^ 

[oi49]^ii(Z)83(i. :^^m<Dmm<Dmm s cd 

20 V Y 2 o:>{lLm.^o:>Wim.^^'^^^'^m\^tz^<DX'^h o 

[ 0 1 5 0 ] 1 2 (i. :^mn(Dmm(Dmm s omm.^ 
^ 7.^mm<DmmMnm^^i 2 (D^^nnmrnmrniz 

ov>T. ^ ^izmmizMm-r^tzisbcDm'^^m.m^mx^ 
SolIi2®8 4ii. -r^^z^j^-^ diz^^nmi^i"^ 

mLtai^^t^iz mmm^ c ' ( c (Dm^dtmmm^M iz 

^bt^) lzMrhm^^^y}'2(DitLmx(Df;t^^^ ftjit) 
n\^X. -4 0dB/dec {^-(^-Y) (Om^ttX 

[ 0 1 5 1 ] HI 1 2 CD 8 5 {i. m&nun^^ 1 2 

7ix:^rs>'>^;i/ry > Ymw.u}f(o{tt3.tim'^m\^fzh^ 
(Dumm^c' izn-r^m^^^y Y 2(D{iLm.^o:)m^^&WL 

5^^ai-^9(i. MI?ftg5(2 0 0HzT±ti^iRf14^^Nb. 

40 1 0 0 H z \^xT(o{^mmw,WLm.mx\t. m^^m^uBim 
^tt^^fo ruioh. m&w. 1 0 0 Yizi^iyomm 
'<^mmi.x. m%^-y Y 2{t^^n.m(ommxm^\z< 

[Ol52]0i2®86(i. '^%m(ommo:^wm 3 a? 

(D\\lW:>^(Dm\&WL^>t^'^^^'&.^^^\yfz^(DX^ho -tUt) 

mmnm^^mi 2(D^mizj:^s is.w,m'^&mmm 
iz io\^^x9\^^nm(Dtji i^mm r ^ ^ :l 31 - ^ com'^m!^ 

\^S4lZ^^^s mi 2(DS dCDm^ttt^LX-r^^ 

50 ::L:r.^^a:>m'^mm^t^'xmzm,m^ti. m^\z^:b\f: 
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[0153] ^(Dm^s ^mMcommcDW^m s <Dmm.^ 

>f :^^mm^t. m 9 7 2 ® A;b4S^ 7 3 ic^ife 

LTD- K • y^>D- Kf&^7?)^^A::^^tia t7J 
^^7 2CDy^^ >v5^7 4{i)ffi^ affly^Cgi^^n. l5Jii£c7) 

F 2 ^m^^^ 7.^ 1 ;?)^^^ >r:/D ^ 7-\ 
A:^i^^7 3{3«J^fi^i: UT^ ^n-^ >^Jg4r^A 

[0 15 4] u5^z^oT. :^mm(Dmmcow^m3cDmn 

TbSpfteT^ ^^^^^y FCDD— K • y-VD- Kl&f^cDfH!^ 

u > h Sts^ji ^fKom^iim'^m u 
T^s :in^t>i^SL^?§fC9^#^31^^^g«S^l 2 his 
lE^l 5{Cc:tt)?TT^vH-r:ih;?pT^^cDT% K^^^y K 

[0155] (^SSoDJf^B 4 ) E! 1 3 {i^^B^O^ifS® 

<^ -5 CD -t:? I ^ T i i |5] — CD # Bs f b T S ^ b ;t 
[0 1 5 6 ] HI 3 \Z7rs-^%m(OYm.\(Dm%.'T 

ti^m^x*&^tzi}^. mi 3(Dmm(Dmm4X'{t. me. 
jioizmm^nxh^^o 

[0 1 5 7] mi scDmmnmt^me 0x^1$.^ titz 

iffiiEsi5i^. wm^7 2(Dmt3ir^mm{E^c^ 

mm^i sxmjEmm^miyfzm. m-mm^u^mm^ 
1 o-xtB^^-r^o 

[0 1 5 8] (2)1 4 ii. mmmm^cDmm.^^ 
^y^umxtb^o n\::.<~'m^uxm/^.tz^^Ali^m 
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iE^l bcoy^u -J ^X^^o El 1 4 tC4b*V^T -fe El 

So 

[0 1 5 9 ] ^SS©m:ffi4CD^S^T^-< y^^^MT-«i. El 

^(Dmf&\Z'£^^umn^(ow.^. m^(Dmmm'^m3(o 
10 m^'f^i 7.^mm\z\t-<.xnmt^:^hi:^x^^o 
[0 160] x^fzi^^x. mmcDw^mAcom^'r x^ 
^giCcfctKi. mmmm3 hit^x. x.y)m^umm. 

o >y ^ 7 xcommta >f(o^n.n.mTd^m^-r^ ztf^ 

^izno ztti^x^ l^tz. m^^^y Y 2(Dy Ti-u — 
^ >VmilFX\ts T^^iji — ^ 9{C|fi§4CDfS§»^ 

tyu^i^yjuyv > v^mrjit*(D^^^tJi^i'^mi^x 

20 miE^l b\z^^il^mr:Lhi^X^^(OX. m^-^^y 
H 2 ® fiMft toliJg^ fq]±^ ii- S CI i: ^ S o 

[0 16 1] ^ib\z^ mmo^mmAo^m%y'>( y.^mm 
^mn^(DWL^mmx%^(Dx. um^.^^i-u^m^ 

m^iz{t.s mn^mizx^mnm^mn^mm't^zh 

So 

30 [0 1 6 2] ■:^mn(Dmmmm3-^^'(immo:> 
mmAcom^y'^ y^^mm:^. mm^^iz\t^\:.x. 

y:tu-^ >^lz:t^lf:i>mm.^y KcDffiM*«)$fJ®^- 

"r-c^^^mit. m^ummizxBmm^mm-t^zt 
t^x # s o 

[0163] (^McDff^^ 5 ) El 1 5 {t^mmcommo:) 
40 mm5izt^t^t>:hmm,y'^ys^^m<Dm)S,^7sKirya^y 

mt'^i)(Diz^\.^x{tm-(D»wM^^MLxmmiytz 
i»0^(i#i8&-rso 

[0 1 6 4] H 1 5 ^3:rNt-^SEcDffJ^5cD?S^7=^^ 

iiimmmwzx^^ti^m^x^^o -rt^^^'tb. msco 
mmcDw^mxu. itimmm^i i(i&Mt^m^7 oc^m 
joT^iiLmmMm^etzi-fi^xij^tii^LmmmiE^cx 
^^fi^i^xi^tzi^. mi scommcow^rnxu. itimmm 
50 ^2 imtLU^ih^i oo^\^ii^^\tLmmmn'%ehm. 
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[0 16 5] i^m^comm(Dmm3(Dmm.^^ 7.^mm [o i 6 ?] 
i^i^HAT. mi o(Dyu^y^ 7 6x*m^ti^iiLmm'm^ mi 9] 

mmE-^eiz mi 8) xmm^ti^i^mmmGx{s)(D --vest 

feo [0 16 8] 

[0 16 6] mi 8) CD}S30lCD4»CDm2JBg{i. ffig [IS20] 

cx=Gx(5) •e=Kx(l+Td-s + 



'i • s / 



= Kx 



1 + • ^ + Td 

Ti • s / 



X$>^i^s s • mi 9) T^bfc- vesthS§ [0 16 9] 

m^^:it,lZj:^. m2 1] 



cx=Kx II 1+ — j • e - Td • V est 



= Kx 1 + 



Ti 



6 - Kx • Td • V BSl 



^iSSffi^fi-^ vest J: ffiMMWl-^ c x^^^r S cfc 
otcS^^^^ ^:b^-e^So C^T% (S(18) ^|5l 
^t. Kx(iffigai<S!>fflfflI.^CDi:b«?ijy-f Td{i«S^BS^ 

[0 17 0] teg«lffi§&7 0*^^A:bbfcaM^Mf8^ 
e^Kx (1 + 1/Ti) (g-r^^h*>{::. JEtJgft^Jt^ 
^1 2 A^<bA;/3U;t?iJgJt^fH^vest^Kx • Tdf^ 
i^#cD^^^^SC^(cJ:»}. ffiBSiJffiPfl^cx^ 

[0171] ^mcommscDm^iit. mHy^^ i iz 

iiimmi^^ 7 0 x^m^titziiimmmn^ e izni^xm 

Sa^T^^f l^b^e)?^^-^^:/ K2TH^^tl^teg 

ntzi\Lmim^^m^M^rz^mmm^xitt^i<. 
vy^mmTcDsmmj^m^X'^^o \.rzt^-^x. lus 
mmmn £ om^mmit. mmizitrnv-yyvy^coitL 
mmMim-^ .s(n);^^tu[H]^t>ru> ^(DiiimwMm^ 

e(n-l) CD^^Ae ( = £ (n)- £ (n-1 ) ) ^ft^Ls 



^mm.^^y V h y ^ iz'j^V^:^ ^ ^ y ^ u > 

"^(Df^m. itim^isbmm^^^^it-r^ziti^x^ 
y^u-^ >^<Dmmw^^\^^^:zi.fz^. ^f-^ 

[0 17 2] ^njc^uT.. -Jf^%m<DW^m^(Dm.%^^ 
y.^^w\t.. \tLW^^um^k-^'^'^\\^-t^fz}^\z^ mm. 

^^y.^ }zm%-^ -J Yiy^hn tiSte^MUfS-^ e ®a 
^fi (Td- s • £) {^2 0#Ha) ^ffiV^^cZ)T^c^ 
<. 3^jgft^§[ft^gg 1 2T^^^ns?lJg«^fl^ves 
4^? t^Ii:b«?ijy^ >Kxha^0#*^Td*»(t?^c:^iEffl (- 
Kx - Td - vest) ^ffll^^o ^CD)^^^. *^SEc7)ff^^ 
5cDM^7^^;^^^MiC^n«i\ ilJ^fi^fl-^vestii 

[0173] mmmmscDm^^^ y^^&mx 
{t. ^mmmn^^i 2izj:fo^^^titzn'^m^{E^ 

50 ^n.nrdi^^ihm'r^oizmj&i^tzi^. y-^^^^ai- 
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[0 17 4] u-^s ^^xALCDmrn-^it. mdcommmm. 
[0 17 5] ^fz^ Aim\.fz^nmmmx\t. 

[0 17 6] ±mi^x^tz^mm(Dnmxu. m 
n^^m^^it-r-ruv - y >^ )v^xmwL'r^^(Dxm 

T ck ^3S-r ^ d l> T ct t ^ o 

[0 17 7] t^.^. \^i±.mmi.fz^mm(DW>mx\tmm. 

[0178] 

[%m(D%m i^j.±.(D^oizif.mn(D^ ^ y.^mmz^ 

3i;ig|5*^ ^ ^ { j- ^ J; ^ M S ^ Mt 

m^mm^s^mizno ^ti^x^^o rrjit)t>s 

bi^X^^o 

[0179] ^fz. ^mm(D^^ y.^^miz^ti{i. w 
mn^izj>ts\::^x-^y YcD^mmmmmt^mv^^y^-^ 
(DiiLm^mmt^w^m^^zti^x^. T^>fx^± 
iz-^^y K^ft^7?picD-T"V >v^^tzm^mj^nmt 
^^^^(Dmmiz ^ . T^^^:j^-^^$^izm^o^m^ 
mm'py u^iyyjirv > h mm(D^^\^i3'pmM.^ ^ y. 
^mmiz^i^t^^mt>^mm'pmmiz^^T^^^:j^- 
^^m(D^{^:6mr:^tjm(D9[^^imn(Dmm^mmx^ ^ 
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^ Jjp t) s ffi P ^ » r ^ ^ ^ 3^ - <57 ^ l§ CD § (t 

[0 18 0] {yfzf^^X. T^^:j-:^ — ^^$^CD^\^mm 

m^t\z^y)r^^^x.-->^ ^mzi^m "T ^ 
xMits'r^zt-^^]mx$>io. h^y^m&^%^<^^ 

[0 1 8 1 ] ^ e>t3. *^B^cD^V;^^^®tzJ:tl{i\ 

-^m^mcDm^mm^. ^r-iy^iznm^titzV'-Tr. 
m^^-^^y Yxn^-r^:itrji<mmx^. ^^y^^mi 

m 1 ] 1 Xzts^i^io^mWr ^ y^ 

=^nnm^mi'^^mnr^fz^(Dyu^y^um (a) 

(b) (a) 0:rD^y ^J^E|:^^^fi?)Ta3abfcr 

[0 4 1 ^mn(Dm'm.<Dw^m i ©m^t^^-^ x^^gtc 
mt>^^^n.n-^mmrhmi'^'^mm^^fzi^(0':/u -j 

30 (a) (a) cD:^D>v^j^El^^ffi^ffibfe 

>^D^y<j7^SgI (b) 

m 5 ] *^0^(^^sEcDff^« 1 (Dmm.y'^ y.^mmiz 

m 6 ] ^mMcomMcomm i (om^.^r^ y.^m.mz 

W&m^(om^m&m (a) ?lJS^#J8^ScDtB;b 

mmu.(Dmmm>m (b) iij^^^ji^ficDtH^f-r 
[0 7 ] i^mmm.m(j:>W'>m 2 t3;!pA^t>^MMT^^ 

[0 9] ^^0^(7)^ifS<^ff^^ 3 (omn.v'^ y.^^m(D 

[0 10] ^%m(B%mm^m'3^(D{tLW'^^Vim^.o:> 

[011] :^mm%m.o:>wi>m 3 ©teg*^fflm#ffi 
5^ ^i;^B^-r^fc(S^®)^^mir#t40 
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[012] ^mm(DmmcDmm s co^n^nmi^^m^m 
[0 13] :^^m(Dmm(Dw^m4\zi?iy^t>:^mn,^^ 
[014] ^mm(Dmm(Dmm a (D\\LW^^Mm^.(D 
[015] -^mmmmmm 5 \ziy^ti^t>^m%y'>( 



1 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 

12,60 

1 3 

1 4 

1 5 

3 2,33 



m 1 (Dmnm (n i (Dmn^m 



10 



20 



3 5 



4 3 
4 4 
3 4 
3 7 
7 0 

7 1,91 

u igftfg-^ 

e i^^fl-^ 
c iSJKSJfflfH-^ 
vr aSfg^fg^ 

va mEfi-f- 

vest iSjeJS^fS^ 
rdest 

la igl&^^iS 
laest ft^m« 

Ea m^n^ 

Eaest ig^mffiJi^M^ 
Vaest mff«^fl-# 

cx \tLWMmm^ 

cv MfifflWl-^ 

c ' mmm"^ 
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^ 1 (om^^^ 1 coa^^is) 

^2®^^S (^2cD^^^g!) 
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0 dB 



' lo9((j) 
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m2] 



r .Li- 



47 



Qv(8)- 



^46 



1 

gmn>Ktn • 



gn 



.30 



Kt 



38 



7U 



27 



Ra+La- 9 



gmn 



Ktn 



9t 



' Veel 



J 31 L 



Liwi 
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/26 



Kv 



28 



4 



Viart 



Ran+Lan* s - 




Kvn 



371 



[03] 

(a) 



Ran+Lan-s 



(a) 



(b) 



Ia«t{ = Ia)- 



51 



(Ran-Ra)+(Lan-La>B — , 



Jn 


' 8 


Lbn- 


Kvn 



Ktrt 

33 



^ 31 



3<i 




Lbn 

Jns 



£8 



36 



50 



35 /43 
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[114] 



A 



47 



gtnn- Ktn 
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r J am Mi-» Kt 
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